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s= English translation of: 

D4: JP-A-58-32641 

1* [TITLE OF THE INVENTION] 
WATER-ABSORBING COMPOSITION 

2. CLAIMS 

A water-absorbing composition comprising a water-absorbing 
polymer (a) and 0*01 to 10% by weight of an anionic surfactant 
and/or a nonionic surfactant with an HLB of equal to or higher 
than 7 (b) , relative to said polymer. 

3. DETAILED EXPLANATION OF THE INVENTION 

The present . invention relates to a water-absorbing 
composition^ and in more detail^ the present invention relates 
to a water-absorbing composition, having highly water-absorbing 
property, and excellent water-absorbing property to a salt 
solution and blood. 

Conventionally, paper, pulp, sponge etc. have been used as 
a water-absorbing or water-holding material, as a hygienic 
material such as a sanitary napkin, a paper diaper etc., and 
in an agriculture field, however, these materials -have low 
water-absorbing capability, and' even water once absorbed is 
squeezed out most of the portion, when pressure is added. In 
recent years, instead of these materials, there have been 
proposed several water-absorbing materials such as a 
hydrolysate of a starch-acrylonitrile graft copolymer, a 
modified cellulose ether and a hydrolysate of - a ^ methyl 
acrylate/vinyl acetate copolymer etc., and also improvement 
has been made. However, although they show excellent 

absorbing property to water, it cannot be said to have good 
water-absorbing property to a salt solution, or blood, and 
satisfactory water-absorbing materials have not been obtained. 

The present inventors have intensively studied a way to 
solve the above-described defect and, as a result, found that 
a water-absorbing material solved the above defects can be 
obtained by a combination of the water-absorbing polymer (a) 
and the anionic surfactant and/or the nonionic surfactant with 
an HLB of equal to or higher than 7 (b) , and have thus 
completed the present invent ion . 

That is, the present invention provides the water- 
absorbing composition comprising the water-absorbing polymer 
(a) and 0.01 to 10% by weight of the anionic surfactant and/or 
the nonionic surfactant with an HLB of equal to or higher than 
7 (b) , relative to the polymer. 

The water-absorbing polymer of the present 
invention is one insoluble in water and forms hydrogel by 
absorbing several-hundred times of water of own weight, and 
swelling in water, and includes, for example, hydrolysate of a 
starch-acrylonitrile graft copolymer, a neutralized substance 
of a starch-acrylic acid graft copolymer, a cross-linked 
carboxymethyl cellulose, a hydrolysate of a methyl 
acrylate/vinyl acetate copolymer, a cross-linked polyacrylate 
salt, a modified substance of cross-linked polyvinyl alcohol 



etc. The above-described water-absorbing polymer can be 
produced, for example, by a method disclosed in JP-B-49-43395 
for a hydrolysate of a graft copolymer of starch- 
acrylonitrile; in JP-B-53-4 6199 and JP-B-55-21041 for a 
neutralized substance of a graft copolymer of starch- 
acrylonitrile; in JP-B-53-134 95 and JP-B-55-19243 for a 
hydrolysate of a methyl acrylate/vinyl acetate copolymer; in 
JP-A-54-20093 and JP-A-54-143496 for a cross-linked modified 
substance of polyvinyl alcohol; and in JP-A-51-112787 and JP- 
A-55-84304 for a cross-linked polyacrylate salt; or can be 
purchased as a commercial product, 

A method for improving water-dispersing property by 
combination of a water-absorbing polymer and a surfactant has 
already been disclosed in JP-A-54-76652 . This method combines 
a hydrolysate of a graft ■ copolymer of starch-acrylonitrile and 
a cationic surfactant. However, this method has defect of 
requiring a large quantity of surfactants to obtain one 
excellent in dispersing property, because of combination of an 
anion and a cation, and still more, it also has a defect of 
significant deterioration of fluidity of the resulting powder, 
because of using a large quantity of surfactants. In 
addition, when viewed as a water-absorbing material, it cannot 
be said to have sufficiently satisfactory performance. 

As an anionic surfactant and a nonionic surfactant with an 
HLB of equal to or higher than 7 to be used in the present 
invention, there is included a nonionic surfactant having an 
HLB of equal to or more than 7, such as polyoxyethylene alkyl 
ether, polyoxyethylene alkyl phenol ether; polyoxyethylene 
sorbitan fatty acid ester, polyoxyethylene fatty acid ester, a 
polyoxyethyleneoxypropylene block copolymer; and an anionic 
surfactant such as fatty acid salt, alkylnaphthalene sulfonate 
salt, dialkyl sulf osuccinate salt, alkyl sulfate salt, higher 
alcohol sulfate, and in addition, two or more kinds thereof 
may be used in combination. 

Use amount of the surfactant (b) is 0.01 to 10% by weight, 
preferably 0.05 to 5% by weight, and more preferably 0.1 to 2% 
by weight, relative to the water-absorbing polymer (a) . The 
use amount of the surfactant (b) less than 0.01% by weight 
provides low absorbing rate of the resulting water-absorbing 
composition to a salt solution or blood, and does not exert 
effect. The use amount of equal to or more than 2% by weight 
exhibits no increased effect, and the use amount over 10% by 
weight deteriorate significantly the powder characteristics of 
the resulting water-absorbing composition, although it depends 
on kind of the surfactant. In view of economic efficiency and 
powder characteristics, it can be said that the use amount is 
preferably equal to or less than 5% by weight, and more 
preferably equal to or less than 2% by weight, but it is 
selected suitably depending on use object. 

In execution of the present invention, a method for 
treating the water-absorbing polymer (a) with the surfactant 
(b) may be any method, such as (1) a method for spraying the 
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surfactant (b) or a predetermined surfactant solution (for 
example, an aqueous solution, an alcohol solution etc.) onto 
the water-absorbing polymer (a); (2) a method for treatment by 
making a slurry of the polymer (a) and the surfactant (b) in a 
solvent not swelling the water-absorbing polymer (a); etc., 
and any treatment methods may be adopted. Then, a sample 
treated with the surfactant is dried to prepare a final water- 
absorbing composition . 

For the present invention to exert function thereof 
effectively, it is desirable that a particle size of the 
water-absorbing polymer to be used is 0.01 to 5 mm, preferably 
0.05 to 1 mm. The particle size equal to or smaller than 0.01 
mm significantly deteriorates powder characteristics by 
combination with the surfactant, and thus not preferable. In 
addition, the particle size equal to or larger than 5 mm makes 
uniform treatment with the surfactant difficult, and in 
addition, significantly reduces surface area of the water- 
absorbing polymer, resulting in low water-absorbing rate, and 
thus not preferable. It should be noted that a shape of the 
water-absorbing polymer may be any of -spherical, powder, 
scale, fibrous, porous -one etc. . 

According to the present invention, a water--absorbing 
composition excellent in water-absorbing rate to a salt 
solution or blood, can be obtained, and it became possible to 
be used as hygienic gqods materials besides other fields such 
as a. conventional water-holding agent .for agriculture or 
dehydration agent for instantaneously removing water from a 
mixture of oil and water. That is, it can be used in the 
field of a paper diaper, which requires absorption of a large 
quantity of urine at one time, and a sanitary napkin for 
women, which requires absorption of blood, and it made 
possible to leave ^^leakage" or ^^uncomfortable feeling". 

Explanation will be given below in detail on the present 
invention with reference to Examples and Comparative Examples^ 
however, the present invention should not be limited to these 
Examples . 

It should be noted that absorbing rate in the following 
test examples was represented by amount of a normal saline 
solution or pseudo blood absorbed by 0.5 g of a polymer in 10 
minutes. In this regard, composition of the pseudo blood is 
30% by weight of glycerine, 0.9% by weight of sodium chloride, 
0.0025% by weight of ""Emulgen 935" (trade name) (polyoxy 
ethylene (35) nonyl phenol ether, manufactured by Kao Atlas 
Co. Ltd.), 0.01% by weight of Food Red No. 2, and the balance 
of ion-exchanged water. 

In addition, water-absorbing polymers used in the 
following Examples and Comparative Examples are as follows: 
A water-absorbing polymer A 

Into a 4 necked, round bottom 2L-flask, 1150 mL of 
cyclohexane, 3.64 g of ethyl cellulose (trade name: ^'Ethyl 
cellulose N-22'% ethoxy group content=47.5 to 49% by weight, 
manufactured by Hercules Co., Ltd.) were charged, and the 
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dissolved oxygen was purged and temperature was raised up to 
75°C. Separately, 150 g of acrylic acid in a flask was 
neutralized with 65.8 g of 98% sodium hydroxide dissolved in 
200 g of ion-^exchanged water ^ under cooling from outside. 
Then, 0.5 g of potassium persulfate and 0.15 g of N,N'- 
methylenebisacryl amide were dissolved to prepare a monomer 
solution, which was added into the above 4 necked, round 
bottom flask and subjected to polymerization at 75'*C. 
Subsequently^ cyclohexane was removed;, and further a sample, 
prepared by drying the swelled gel at 80 to 150°C under 
reduced pressure, was used as the water-*absorbing polymer A. 
A water-absorbing polymer B 

"'Sanwet IM-300'' manufactured by Sanyo Chemical Industries, 
Ltd., which is a neutralized substance of a starch-acrylic 
acid graft copolymer, was used as the water-absorbing polymer 
B. 

A water-absorbing polymer C 

''Sumikagel S--50" manufactured by Sumitomo Chemical Co., 
Ltd., which is a hydrolysate of a methyl acrylate/vinyl 
acetate copolymer, was used as the wate.r-absorbing polymer C. 
A water-absorbing polymer D 

"'Aquakeep 108H'' manufactured by Nippon Steel Chemical Co., 
Ltd., which is a cross-linked poly (sodium acrylate) , was used 
as the water-absorbing polymer D. 
Example 1 

50 g of the water-absorbing polymer A was charged into 
a flask, and a solution of 0.5 g of ' ''Pelex OT-P'' (sodium 
dialkylsulf ©succinate, manufactured by Kao Atlas Co., Ltd.) 
dissolved in 3g of ion-exchanged water was sprayed therein, 
under stirring. Then it was dried at 80 to lOO^'C under 
reduced pressure. 
Example 2 

50 g of the water-absorbing polymer A was charged into a 
flask, and 100 mL of hexane was added to make a slurry state. 
0.75 g of polyoxyethylene lauryl ether (average EC addition 
mol number==35) was added into this slurry, and maintained at 
40 to 50^C for 30 minutes. After removing hexane, it was 
dried at 80 to 100°C under reduced pressure. 
Example 3 

50 g of the water-absorbing polymer B was charged into a 
flask, and 100 mL of ethanol was added to make a slurry state. 
0.15 g of polyoxyethylene (50 mol) nonyl phenol ether was 
added into this slurry and stirred for 30 minutes. Then by 
removing ethanol, it was dried at 80 to 100°C under reduced 
pressure . 
Example 4 

50 g of the water-absorbing polymer C was charged into a 
flask, and 100 mL of ethanol was added to make a slurry state. 
0.3 g of polyoxyethylene (20 mol) stearyl ether was added into 
this slurry, and stirred for 30 minutes. The, by removing 
ethanol, it was dried at 80 to lOO^'C under reduced pressure. 
Example 5 
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50 g of the water-absorbing polymer D was charged into a 
flask, and a solution of 1.0 g of "'Tween 40'' (polyoxyethylene 
sorbitan mono palmitate, manufactured by Kao Atlas Co., Ltd.) 
dissolved in 10 mL of ethanol was sprayed therein, under 
stirring. Then, it was dried at 80 to lOO^C 
Comparative Examples 1 to 4 

Water-absorbing polymers A to D of sample, not containing 
a surfactant, were used as Comparative Examples 1 to 4 . 
Comparative Examples 5 to 6 

Similar operation was carried out as in Example 1, except 
that each of 0.5 g and 5 g of ^'Coatamin D-86P" 
(distearyldimethylammonium chloride, manufactured by Kao Atlas 
Co., Ltd.) was used as a surfactant, by dissolving in 10 mL of 
methanol . 

Comparative Example 7 

Similar operation was carried out as in Example 5, except 
that 0.5 g of "'Coatamin D-86P" was used as a surfactant, by 
dissolving in 10 mL of methanol. 
Test Example 1 

Absorbing rates of the water-absorbing compositions 
obtained in Examples 1 to 5, and Comparative Examples 1 to 7 
were examined. Results are shown in Table 1. 



Table 1 





water-absorbing 
pdlymer 


X 


Water-absorbing rate 


N-saline 

solution/mL 


Pseudo 
Blood/mL 


Example 1 


A 


1.0 


19 . 8 


6.3 


Example 2 


A 


1.5 


21. 5 


7.2 


Example 3 


B 


0.3 


15.0 


5.0 


Example 4 


C 


0.6 


20. 5 


7.0 


Example 5 


D 


2.0 


'21.8 


7.6 


C . Exam . 1 


A 




10. 2 


3 . 0 


C. Exam. 2 


5 




8.7 


2.4 


C . Exam . 3 


C 




11.4 


4 . 1 


C. Exam. 4 


D 




12 . 0 


4 . 5 


C. Sxam. 5 


A 


1.0 


10. 8 


3.2 


C. Exam. 6 


A 


10.0* 


11. 5 


3.8 


C. Exam. 7 


D 


1.0 


12.5 


4.6 



C. Exam. : Comparative Example 
X: Amount of a surfactant 

: Polymer fluidity was deteriorated significantly. 
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